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IranAbstract Most Iranian farmers use conventional tillage while the high energy consumption, soil
compaction, degradation of soil structure and intensive water and wind erosion are the effects of
this system. So there is a necessity to use conservational tillage as one of the sustainable agricultural
innovations to protect the soil. Compared to other conservational methods no-tillage is considered
because of more environmental beneﬁts. The purpose of this study is to examine the predictive mod-
els to adoption of no-till innovation. Survey research was conducted in Fars province, Iran. Using
multi-stage stratiﬁed random sampling, 330 farmers were interviewed including 165 adopters and
165 non-adopters of no-till technology. In this study diffusion of innovation, economic constraint,
task-technology ﬁt, learning communication and proposed alternative models were examined using
discriminant analysis. The results showed that proposed alternative model is a better predictive of
farmers’ adoption behavior than the other models. The most important variables to classify adop-
ters and non-adopters were agricultural experience, available resources, conservational technology
experience, awareness of the beneﬁts of no-till technology, value attributed to the no-tillage technol-
ogy, interpersonal communication, knowledge of no-till technology, income, knowledge of the tech-
nology property and perceived task-no-tillage technology ﬁt. To improve no-tillage adoption as an
strategy against soil erosion, systematic thinking should be considered as an effective approach.
 2015 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is
an open access article under theCCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Soil as one of the most important inputs in agricultural
production process plays an important role in the quality of
product operation, food security and sustainable development.
On the other hand, soil erosion as one of the environmental –
agriculture issues has been intensiﬁed with increasing popula-
tion and transformation of human activity in recent years.
Each year about 75 billion tons of fertile soil for farming
and billions of tons of soil from other lands are eroded. Iran,
considering the volume of soil erosion in the region, ranks ﬁrst
and in the world, is ranked second. The annual amount oftechnol-
2 S. Samiee, K. Rezaei-Moghaddamdepletion of soil is assumed 2–5.2 billion tons. Also, natural
soil erosion in Iran is 20% almost 8% of the global-scale soil
washing. The rate of soil erosion due to Iran’s share of the
world’s land area (1.1%) is an important issue. Low agricul-
tural productivity in Iran compared to international standards
is because of continuous decrease in soil fertility. Conventional
farming activities include excessive tillage, crop residue
removal and a single culture reduce the soil fertility (Swan
et al., 1994).
Sooﬁ (2011) showed that the degradation of the surface
layer of soil by conventional tillage reduces resistance to gully
erosion in Fars province. The studies revealed that to increase
soil organic matter and aggregate stability against water ero-
sion and thus reducing the ravine leading that is one of the
major types of water erosion in southern Iran especially in
Fars province, application of conservational tillage innova-
tions is an appropriate strategy (Roosta, 2009). On the other
hand the continuous cultivation of poor soils without restora-
tion of enough food leads to reduced yields and soil fertility.
Also traditional methods of land use and poor management
of small farmers increase this problem and inefﬁciency of agri-
cultural habits. Therefore, application of operations such as
land rotation with following, restoring and maintaining crop
residue to the soil to improve soil fertility is suitable activities
(Nahid and Karami, 2009).
Conservation agriculture system is deﬁned as preservation
of a permanent or semi-permanent cover of organic materials
on soil including vegetation growing or dead mulch. Applica-
tion of this cover protects soil structure against snow, rain, and
wind and feeding the soil organisms and maintaining soil
nutrient balance. However, mechanical tillage can disrupt this
process. No-tillage or minimum tillage and direct planting are
important methods in conservation agriculture (FAO, 2010).
Application of no-tillage has been considered due to the
greater environmental beneﬁts compared to other methods of
conservation agriculture (Al-Kaisi and Yin, 2004). This
method is planting before preparing the soil by creating a
gap, groove or strip with sufﬁcient width and depth appropri-
ate to protect the seed. Then, there is no need to other opera-
tions for soil preparation. In other words no-tillage cultivation
is a kind of cultivation system in which at least 30% of the ara-
ble land surface is covered by crop residue from previous
planting to prevent water and wind erosion.
This culture system has many beneﬁts such as (1) econom-
ical beneﬁts (savings in labor, energy, time and cost of machin-
ery), (2) prevention of soil erosion and conserving soil and
water, and (3) increase in soil organic matter (Xiao-Bin
et al., 2006). Crop residue on the soil surface reduces water
and wind erosion and reduces the need for energy and cost
while it makes problems in establishment of seed and its germi-
nation. Reducing soil temperature and lack of uniformity in
the open groove and depth of ﬁxed wheels, lack of uniformity
in depth of seed planting and lack of proper spacing between
plants will reduce crop yield or at least reduce the potential
of production (Fallahi and Raoufat, 2007). The studies have
shown that the lack of uniformity in seed planting reduces crop
yield (Erbach, 1982; Erbach et al., 1992), and also reduces the
farmers’ tendency to use conservation tillage methods. Accord-
ing to Swan and his colleagues (1994) since surface residue
reduces the planting depth and its uniformity, the number of
seeds that are placed close to the surface will increase. Thus,Please cite this article in press as: Samiee, S., Rezaei-Moghaddam, K. The proposed a
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and poor establishment of seed decrease operation and ulti-
mately limit the operation potential. Plant residue in seed
metering wheels of open slot creates disturbance and reduces
number of planted seeds. Also plant residue disturbs
planting depth and creates widespread non-uniformity in it.
Non-uniformity of sowing depth thereupon non-uniform seed
germination reduces the operation of the farm (Erbach, 1982).
Introducing an innovation to cultivate seeds and fertilizer
within a suitable distance from each other and suitable depth
in hard land is the ﬁrst step to implementation and extension
of no-till (Taki and Asadi, 2008).
The study of adoption of innovations by farmers in system-
atic way has a long history. Until the early 1970s, the dominant
theory in the adoption of innovations was diffusion model.
This model tries to predict innovations’ adoption behavior
according to the personal characteristics related to innovation
(Padel, 2001). Diffusion of innovation theory model expresses
that we cannot potentially expect to accept innovation by
adopters as long as they are not aware of the innovation.
Awareness and positive attitude toward innovation come from
information about innovation (Napier et al., 2000). The
researchers criticized the model based on diffusion of innova-
tion theory, and economic constraint model was introduced.
This model assumes that in the beginning, adoption is the
function of ability to use innovation. The model offers that
people are not able to accept innovations, new technology
and techniques because they do not have the necessary ﬁnan-
cial resources to use. According to this model the most impor-
tant factors limiting adoption of innovation are access to
capital and land. Economic constraint model suggests that fac-
tors such as cultivation, rate of capitalization for agricultural
operations and access to agricultural opportunities through
family farm ownership have an impact on adoption (Napier
et al., 2000).
In the studies, in connection with the adoption of soil
conservation activities there is more emphasis on topographic
factors because the slope of the lands is a factor affecting
no-till adoption. Information and attitudinal factors also must
be considered on new models. Attention to the application of
knowledge increases farmers’ willingness to adopt no-till
technology (Napier et al., 1984). Hence, other models were
introduced. Learning communication model by Marcus
(1986) was developed from diffusion and social learning the-
ory. Based on this model adopters learn from observing other
people who have innovative behavior. This model assumes that
communication between the adopters and potential adopters is
modeling the new behavior. Based on learning communication
model, learning the new behavior for adoption is necessary but
it is not sufﬁcient. Once the potential adopters learn innovative
behavior, then they evaluate it in relation to its costs and ben-
eﬁts to ascertain the value of new behavior. Even if people
have a tendency to adopt innovations, it would not be possible
without the money and skills. In this model material resources
include money, tools, training and time. Also, other factors are
empirical sources include past experiences in similar innova-
tions and providing the necessary skills. In fact, this model
applies all important factors to determine the innovative
behavior into a comprehensive adoption model. What can be
inferred from this model is that behavior is a function of
available resources, the value an individual attributes to thelternative model to predict adoption of innovations: The case of no-till technol-
oi.org/10.1016/j.jssas.2015.09.002
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to learn about innovations through observation. This model
also considers time as one of the most important aspects of dif-
fusion study (Ankem, 2004).
Task-technology ﬁt model states that ﬁtness among activi-
ties, technology and the user will have a positive impact on
innovation adoption. According to this model proportionality
between activities, technology and the user increases users’ ten-
dency to use the technology (Lee et al., 2007). Task-technology
ﬁt means how much technology performance is appropriate to
task and individual’s ability to conduct the task (Junglas et al.,
2008). Technology is a tool used by individuals to carry out
their activities. Task can be deﬁned as the action performed
by individuals to convert inputs to outputs (Goodhue, 1995).
Here, proportion means congruence between technology and
business and it indicates to what extent a technology can be
effective in impressive implementation of an activity. Some
studies have examined the impact of proportionality on efﬁ-
ciency and clearly shown proportionality effect on efﬁciency
(Mathieson and Keil, 1998). This model states that users eval-
uate an innovation not only based on its inherent characteris-
tics, but also based on whether the innovation is appropriate to
meet the needs of their duty and is commensurate with their
abilities or not. So different people based on their needs and
their ability evaluate an innovation differently (Goodhue,
1995). The researchers have expressed that the success of infor-
mation systems needs activity detection, the technology used
for it and proportionality between activity and technology
(McGill and Klobas, 2009).
In this study diffusion of innovation, economic constraint,
task-technology ﬁt, learning communication and proposed
alternative models were examined to compare their predictive
power in prediction of farmers’ adoption behavior. It seems
that a combination of these models can predict farmers’ adop-
tion behavior better than other models so proposed alternative
model has been developed.
Spreading the use of no-till technology is a development
project that Ministry of Jihad-e-Keshavarzi in Iran has been
considered in recent years. This research aims to compare
the predictive models of no-till innovation adoption in Fars
province, Iran, to improve adoption of this technology.
2. Research method
The study was conducted using the survey research in Fars
province, Iran. Multi-stage stratiﬁed random samplingTable 1 Cronbach’s alpha coefﬁcients for the variables.
Variables Cronbach’s alpha
Place attachment 71%
Value attributed to the no-till technology 70%
Awareness of beneﬁts 71%
Knowledge of no-till technology 75%
Perception of ease of use 66%
Availability to resources 70%
Conservational technology experience 74%
Perceived task-technology ﬁt 73%
Technology property 76%
Task property 65%
Please cite this article in press as: Samiee, S., Rezaei-Moghaddam, K. The proposed a
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Considering Krejcie and Morgans’ table (Krejcie and
Morgan, 1970), the sample consists of 165 adopters and 165
non-adopters of no-till innovation as two strata. The question-
naire was used for data collection. The validity of question-
naire was tested by agricultural experts. A draft of the
questionnaire was pilot tested among 27 farmers in Arsanjan
out of the study area. The questionnaire was improved based
on the pilot study. The Cronbach alpha coefﬁcients to test reli-
ability of the variables have been shown in Table 1. Data were
analyzed using SPSS software.
2.1. Variables and definitions
2.1.1. Dependent variable
No-tillage planter application was coded 1 to farmers who
have used this innovation (adopters) and coded 0 to farmers
who haven’t used it but they are aware of its existence and
familiar with how it works (non-adopters).
2.1.2. Independent variables
These consist of diffusion, economic constraint, task-technology
ﬁt, learning communication and proposed alternative models
variables. The variables include age, education level, awareness
of the beneﬁts of no-till technology, knowledge of no-till tech-
nology, agricultural experience, perception of ease of use,
number of family member, place attachment, the area of arable
land, income, farmers’ estimation on cost of implementing
no-tillage, number of plots of the land, resources availability,
value attributed to the no-till technology, conservational
technology experience, interpersonal communication, knowledge
of the technology property, knowledge of the task property,
and perceived task technology ﬁt.
2.1.2.1. Awareness of the environmental benefits of no-till
technology. This means farmers’ view on the functional bene-
ﬁts of no-till technology in reducing water consumption (for
example, less water is needed for seeding) and weed control
(for example, reducing the risks of herbicides and/or reducing
the effectiveness of herbicides).
2.1.2.2. Knowledge of no-tillage technology. This was measured
by asking questions about farmers’ theoretical ability to face
no-tillage problem, analyze it, describe it, solve it and talk
about it and no-till characteristics.
2.1.2.3. Perception of ease of use. This means individual belief
that using a particular technology does not require additional
effort. The variable was measured with questions about the
degree of (how much) effort that is required for the use of
no-till technology.
2.1.2.4. Place attachment. This is the emotional and cultural
attachments to the physical environment. The variable was
measured by questions about how well farmers sense about
the areas in which they live.
2.1.2.5. Resources availability. Available source of wealth or
supply of a certain commodity can be drawn up and used in
case of no tillage implement. Resources included material
and experimental resources. This was measured by askinglternative model to predict adoption of innovations: The case of no-till technol-
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necessary skills for no tillage implement.
2.1.2.6. Value attributed to the no-till technology. Once the
potential adopter learns the behavior, he or she subjectively
evaluates the behavior in terms of associated costs and beneﬁts
to ascertain the value of the new behavior. Value represents the
potential adopter’s perception of the personal and functional
usefulness of an innovation. A high value indicates an inclina-
tion to adopt whereas a low value indicates a reluctance to
adopt. The variable was measured by questions about farmers’
perception of the degree to which adoption of no-till planter is
proﬁtable and whether it is compatible with other farm and
personal objectives such as more product performance with
lower cost or time.
2.1.2.7. Conservational technology experience. This meant prac-
tical contact with conservation technology and observation of
conservation technology operation. This was measured by ask-
ing farmers-practical contact with no till planter or similar
technology such as minimum-tillage farming and observation
of their performance.
2.1.2.8. Interpersonal communication. It means level of commu-
nication and information exchange between adopter and
potential adopter. It was measured by asking questions about
the level of information that farmers earn from others who
have information about no tillage technology.
2.1.2.9. No-tillage technology property. This variable meant no-
tillage planters’ ability and its functions. This was measured by
asking questions about how well no tillage planter is equipped
to support tasks implementation. For instance no till planter
supports complex-task if it is eligible for cultivating in the suit-
able depth even with residue.
2.1.2.10. Task property. The activity that no tillage technology
has been used to accomplish it in other tasks that the user must
perform. This factor was measured by asking questions about
task complexity, task time criticality, task importance and task
effort, such as the necessity of a uniform culture for increased
yield.
2.1.2.11. Perceived task-no tillage technology fit. The extent to
which a person believes the use of an special technology is
effective to desired goal. In other words, people believe in this
regard that how much technology is appropriate to the perfor-
mance of duty. This was measured by asking questions about
how well the farmers feel no-tillage planter ﬁt the farming
activity in their land and allow to better achieve their farming
objectives such as whether cultivation was uniform using no
tillage planter.
The alternative model is a combination of variables of other
models that are better predictive of farmers’ adoption
behavior.
Each variables of area of arable land, income, farmers’ esti-
mation on cost of implementing no-tillage, agricultural experi-
ence and the number of plots of the land were measured by
separate questions.Please cite this article in press as: Samiee, S., Rezaei-Moghaddam, K. The proposed a
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3.1. Evaluation of the predictive models of no-till innovation
adoption
The ability of different models was evaluated using discrimi-
nant analysis. The models were compared to identify the most
powerful model to classify adopters and non-adopters.
3.1.1. The evaluation of model based on diffusion of innovation
theory
Based on diffusion of innovation model, variables of age (X1),
education level (X2), the number of family members (X3),
awareness of the beneﬁts of no-tillage technology (X4), knowl-
edge of no-tillage technology (X5), agricultural experience (X6),
perception of ease of use (X7) and place attachment (X8) were
entered to the model. Discriminant standardized function for
this model was as follows:
D ¼ 0:306X1 þ 0:168X2 þ 0:388X3 þ 0:268X4 þ 0:811X5
þ 0:041X6 þ 0:125X7  0:142X8
The hypothesis relaying differences between audit score of
two groups based on this function was examined by Wilk’s
Lambda test (Wilk’s Lambda = 0.83, Sig = 0.0001). As it is
clear there are signiﬁcant differences between audit score of
two groups (adopters and non-adopters of no till technology).
In other words, this model can distinguish the two groups of
farmers signiﬁcantly. The correlations between the variables
and audit function value (Table 2) showed that knowledge of
no-till technology (X5) (r= 0.388, sig = 0.0001), primarily,
and education level (X2) (r= 0.167, sig = 0.003) and aware-
ness of the beneﬁts of no-till technology (X4) (r= 0.119,
sig = 0.031 (respectively in the second and third grades, have
the highest associations with the audit function. As it is clear
from standardized coefﬁcients of audit function in the equa-
tion, higher correlation coefﬁcient of variables with the audit
function is more important in the model. According to Table 2,
the differences between the two groups in relation to education,
awareness of the beneﬁts of no-till technology, knowledge of
no-till technology are statistically signiﬁcant. No-till adopters
had higher education. Also adopters had more knowledge
about technology and they were more aware of the usefulness
of this technology. Table 2 shows that there is signiﬁcant corre-
lation between age and number of family members and agricul-
tural experience. Also there is a signiﬁcant correlation between
number of family members and agricultural experience.
Eigenvalue index for the function was 0.205. If this index is
much closer to one, performance of audit function will be bet-
ter. Correct percent of grouping index and eigenvalue were
considered to detect the efﬁciency of audit function and the
ability of this model to classify the two groups correctly.
According to Table 3, correct percent of grouping index for
this model was 68.6%. This means that diffusion model is able
to correctly classify 68.6% of farmers in the sample and put
them in the real groups. Hence, the power of this model is
medium to classify adopters and non-adopters groups. The dif-
fusion model is able to put 67.3% of adopters and 69.9% of
non-adopters in their groups. The result of Tabaeiyan et al.
(2010) in reviewing the power of diffusion model to classifylternative model to predict adoption of innovations: The case of no-till technol-
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Table 2 Results of discriminant analysis on the diffusion model variables between adopters and non-adopters.
Predictor
variables
Variables
associated
with the audit
function
Mean Sig X1 X2 X3 X4 X5 X6 X7
Non-adopters Adopters
X1 0.034 39.32 38.41 0.553 1
X2 0.1670
** 8.13 9.92 0.003 0.611** 1
X3 0.041 4.81 5.11 0.46 0.189
** 0.087 1
X4 0.119
* 2.59 2.74 0.031 0.040 0.040 .360**0 1
X5 0.388
** 0.84 1.36 0.0001 0.129* 0.166 0.003 0.038 1
X6 0.063 20.88 19.24 0.262 0.809** 0.547 0.025 0.130* 0.116* 1
X7 0.063 2.10 2.24 0.252 0.050 0.098 0.025 0.087 0.098 0.089 1
X8 0.069 2.53 2.36 0.213 0.074 0.074 0.006 0.225** 0.058 0.122* 0.131*
Eigenvalue 0.205 Canonical R 0.412
Wilks’
Lambda
0.830 Sig. 0.0001
X1 = Age.
X2 = Education level.
X3 = The number of family members.
X4 = Awareness the beneﬁts of no-till technology.
X5 = Knowledge of no-till technology.
X6 = Agricultural experience.
X7 = Perception of ease of use.
X8 = Place attachment.
* 0.0.5 level.
** 0.001 level.
Table 3 Results of grouping adopters and non-adopters from
diffusion model.
Predict group membership Number of sample The real group
Non-adoption Adoption
50 103 153 Adoption
32.7% 67.3%
107 46 153 Non adoption
69.9% 31.1%
Correct percent of grouping index = 68.6%.
The case of no-till technology in Iran 5agricultural insurance adopters and non-adopters showed that
this model is able to classify 79.5% of these two groups cor-
rectly. Karami et al. (2006a,b) showed that diffusion of inno-
vation model is able to classify 75.83% of sprinkler
irrigation adopters and non-adopters. Tohidiyan Far and
Rezaei-Moghaddam (2013) also reported that diffusion model
is able to classify 89.9% modern irrigation canals adopters and
non-adopters correctly.
3.1.2. The evaluation of economic constraint model
According to this model, structures such as the area of arable
land (X1(, number of plots of the land (X2), income (X3), farm-
ers’ estimation on cost of implementing no-tillage (X4) are
determinants of no-till innovation adoption behavior. Using
discriminant analysis, economic constraint model was exam-
ined. Audit function was derived as follows:
D ¼ 0:265X1  0:077X2 þ 0:666X3  0:673X4
From the value of Wilk’s Lambda (0.963) and the signiﬁ-
cance level (Sig = 0.039) it can be inferred that the difference
between the two groups is statistically signiﬁcant (Table 4).
The model is able to distinguish adopters from non-adopters.Please cite this article in press as: Samiee, S., Rezaei-Moghaddam, K. The proposed a
ogy in Iran. Journal of the Saudi Society of Agricultural Sciences (2015), http://dx.dComparison of adopters and non-adopters groups according
to the independent variables showed that there are signiﬁcant
differences between the two groups in terms of income (X3)
and farmers’ estimation on cost of implementing no-tillage
(X4). So that income (X3) and farmers’ estimation on cost of
implementing no-tillage (X4) of adopters are more than non-
adopters. There aren’t statistical differences between the two
groups in terms of the area of arable land (X1) and number
of plots of the land (X2).
The correlations between economic constraint model vari-
ables suggest that the highest association is between income
and audit function. Thereupon, income factor is more able
than the other variables to separate adopters and non-
adopters of the innovation from each other. Farmers’ estima-
tion on cost of implementing no-tillage factor is located in the
second degree. Based on Table 4, there is weak correlations
between independent variables such as income and the area
of arable land (r= 0.135) and number of plots and the area
of arable land (r= 0.194).
According to Table 5, evaluation of economic constraint
model shows that the model is able to classify 54.8% of adop-
ters and non-adopters correctly. This model is able to put
58.2% adopters and 67.9% of non-adopters of the innovation
in their groups. This percentage is less than the diffusion model
ability to classify the groups (68.6%). So this model is much
weaker than diffusion model to identify adopter group. This
model is able to distinguish only 58.2% adopters correctly,
while diffusion model classiﬁed 67.3% of adopters correctly.
These results are consistent with results obtained from
Karami et al. (2006a,b). They showed economic constraint
model is able to identify and classify 76.8% of farmers cor-
rectly. They concluded that diffusion of innovation model
has more ability to detect sprinkler irrigation adopters.
Tohidiyan Far and Rezaei-Moghaddam (2013) also conﬁrmedlternative model to predict adoption of innovations: The case of no-till technol-
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Table 4 Results of discriminant analysis on economic constraint model variables between adopters and non-adopters.
Predictor variables Variables associated with the
audit function
Mean Sig X1 X2 X3
Non-adopters Adopters
X1 0.053 28 22.50 0.349 1
X2 0.02 3.18 3.14 0.728 0.194
** 1
X3 0.132
* 15 25 0.016 0.135* 0.033 1
X4 0.123* 0.27 0.39 0.039 0.014 0.012 0.009
Eigenvalue 0.039 Canonical R 0.193
Wilks’ Lambda 0.963 Sig. 0.039
X1 = The area of arable land.
X2 = Number of plots of the land.
X3 = Income.
X4 = Farmers’ estimation on cost of implementing no-tillage.
* 0.0.5 level.
** 0.001 level.
Table 5 Results of grouping adopters and non-adopters from
economic constraint model.
Predict group membership Number of sample The real group
Non-adoption Adoption
69 96 165 Adoption
41/8% 58/2%
112 53 165 Non-adoption
67.9% 32.1%
Correct percent of grouping index = 54.8%.
6 S. Samiee, K. Rezaei-Moghaddamthis ﬁnding and concluded that diffusion of innovation model
is more able to classify adopters and non-adopters.
3.1.3. The evaluation of learning communication model
Based on learning communication model, conservational tech-
nology experience (X1), resource availability (X2), value attrib-
uted to the no-till technology (X3), the interpersonal
communication (X4) variables were entered into the model.
Audit function for this model was as follows:
D ¼ 0:838X1 þ 0:162X2 þ 0:205X3 þ 0:075X4
The hypothesis of differences between the mean scores of
two groups based on audit function was examined by Wilk’s
Lambda test (Wilk’s Lambda = 0.825, Sig = 0.0001). Then,
there is signiﬁcant difference between audit scores of adoptersTable 6 Results from the discriminant analysis of learning commu
Predictor variables Variables associated with the
audit function
Mean
Non-adopter
X1 0.418
** 0.77
X2 0.239
** 0.85
X3 0.170
** 2.31
X4 0.182
** 1.40
Eigenvalue 0.212 Canonical R
Wilks’ Lambda 0.825 Sig.
X1 = Conservational technology experience.
X2 = Resource availability.
X3 = Value attributed to the no-tillage technology.
X4 = The interpersonal communication.
** 0.001 level.
Please cite this article in press as: Samiee, S., Rezaei-Moghaddam, K. The proposed a
ogy in Iran. Journal of the Saudi Society of Agricultural Sciences (2015), http://dx.dand non-adopters. In other words, this model can distinguish
the two groups of farmers signiﬁcantly. The results of the cor-
relations between audit function and communication learning
model variables showed that conservational technology experi-
ence (X1) has the highest correlation with the audit function
than the other variables (r= 0.418, sig = 0.0001). Followed,
resource availability (r= 0.239, sig = 0.0001) and interper-
sonal communication (r= 0.182, sig = 0.001) and value
attributed to the no-till technology (r= 0.170, sig = 0.002)
have correlations with the audit function respectively (Table 6).
It should be noted that all variables of this model have signif-
icant positive relationships with the audit function.
There are signiﬁcant differences between the two groups of
farmers in terms of conservational technology experience,
resource availability, value attributed to the no-till technology
and interpersonal communication. Comparison of the means
of variables entered in the audit function showed that no-till
technology adopters have more experience related to conserva-
tional technology. Adopters of this technology also have access
to more resources and they evaluate no till technology more
usefully. The adopters in comparison with the non-adopters
have more interaction with other farmers and professionals
in relation to conservational technology, particularly no-till
technology and related issues. According to Table 6, there were
associations between the conservational technology experience
and resource availability (r= 0.413, sig = 0.001), and inter-
personal communication (r= 0.382, sig = 0.001) variables.nication model variables between adopters and non-adopters.
Sig X1 X2 X3
s Adopters
1.26 .00010 1
1.05 .00010 0.413** 1
2.51 0.002 0.241** 0.256** 1
1.65 0.001 0.382** 0.193** 0.164**
0.418
.000
lternative model to predict adoption of innovations: The case of no-till technol-
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was 66.9% in this model. This means that the model is able
to correctly classify 66.9% of farmers in the sample and put
them in the real groups. This model is able to put 64% of
adopters and 69.7% of non-adopters in their groups. Compar-
ison of the learning communication model with previous mod-
els (economic constraint and diffusion model) showed that,
among these three models, diffusion model is more capable
to classify adopters and non-adopters in two groups correctly.
However percentage of classiﬁcation ability by learning
communication model (66.9%) is not much different from
diffusion model ability (68.6%) to classify two groups
(see Table 8).
3.1.4. The evaluation of task-technology fit model
Based on task-technology ﬁt model, knowledge of the technol-
ogy property (X1), knowledge of the task property (X2) and
perceived task-technology ﬁt (X3) variables were entered into
the model. Audit function for this model was as follows:
D ¼ 0:92X1  0:03X2 þ 0:33X3
The hypothesis whether there are signiﬁcant differences
between audit score of two groups based on the above function
or not, was examined by Wilk’s Lambda test (Wilk’s
Lambda = 0.848, Sig = 0.0001). As it is clear, there is a signif-
icant difference between adopters and non-adopters audit
scores. In other words, this model can distinguish the two
groups of farmers signiﬁcantly.
The results of the correlations between audit function and
task technology ﬁt model variables showed that knowledge
of the technology property (r= 0.370, sig = 0.0001) variableTable 7 Results of grouping adopters and non-adopters from
learning communication model.
Predict group membership Number of sample The real group
Non adoption Adoption
59 105 164 Adoption
36% 64%
115 50 165 Non-adoption
69.7% 30.3%
Correct percent of grouping index = 66.9%.
Table 8 Results from the discriminant analysis of task-technology
Predictor variables Variables associated with the audit function
X1 0.370
**
X2 0.021
X3 0.171
**
Eigenvalue 0.179
Wilks’ Lambda 0.848
X1 = knowledge of the technology property.
X2 = knowledge of the task property.
X3 = Perceived task-technology ﬁt.
** 0.001 level.
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the other variables. Perceived task-technology ﬁt variable has
the signiﬁcant correlation with the audit function (r= 0.171,
sig = 0.0001). There are signiﬁcant differences between the
two groups of farmers in terms of knowledge of the technology
property and perceived task-technology ﬁt variables. Compar-
ison of the ﬁndings related to the means of variables entered in
the audit function showed that no-till technology adopters
have more knowledge of the technology property. Adopters
of this technology also thought the ﬁt between technology
and task is more. There is a relatively weak association
between knowledge of the technology property and perceived
task-technology ﬁt variables (r= 0.127, sig = 0.001).
The efﬁciency of audit function and the ability of this model
to classify the two groups of adopters and non-adopters cor-
rectly were examined using correct percent of grouping index.
According to Table 9, correct percent of grouping index of the
model was 65.2%. This means that task-technology ﬁt model is
able to classify 65.2% of sample farmers and put them in real
groups. This model is able to put 53.7% of adopters and
83.7% of non-adopters in their groups. Comparison of task-
technology model with three former models (economic
constraint, diffusion and learning communication models)
determined that among these four models, diffusion model is
more capable to classifying adopters and non-adopters in
two groups correctly than the other models. Learning commu-
nication, task-technology ﬁt and economic constraint models
are located respectively in the later grades.
3.1.5. The evaluation of proposed alternative model
The alternative model of this study combines the important
variables of the diffusion, economic constraint, learning com-
munication and task-technology ﬁt models. These variables
consist of the variables having signiﬁcant correlation with
audit function. Thus, the alternative model variables include
education level (X1), awareness of the beneﬁts of no-tillage
technology (X2), knowledge of no-tillage technology (X3),
income (X4), farmer’ estimation of cost of no-tillage technol-
ogy (X5), conservational technology experience (X6), resource
availability (X7), value attributed to the no-tillage technology
(X8), interpersonal communication (X9), knowledge of
no-tillage technology property (X10) and perceived task-
no-tillage technology ﬁt (X11). Audit function for this model
was as follows:ﬁt model variables between adopters and non-adopters.
Mean Sig X1 X2
Non adopters Adopters
3.65 7.36 .000 1
13.54 13.70 .473 .118** 1
11.94 12.85 0.003 .127** 0.105**
Canonical R 0.389
Sig. .0000
lternative model to predict adoption of innovations: The case of no-till technol-
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Table 9 Results of grouping adopters and non-adopters from
task-technology ﬁt model.
Predict group membership Number of sample The real group
Non adoption Adoption
69 80 145 Adoption
46.3% 53.7%
128 25 153 Non-adoption
83.7% 16.3%
Correct percent of grouping index = 65.2%.
8 S. Samiee, K. Rezaei-MoghaddamD ¼ 0:189X1 þ 0:232X2 þ 0:765X3 þ 0:203X4  0:019X5
þ 0:100X6 þ 0:320X7 þ 0:388X8 þ 0:093X9  0:222X10
 0=019X11
The results of the audit function test for the alternative
model showed that there are signiﬁcant differences between
adopters and non-adopters. According to Wilk’s Lambda test
alternative model is capable of distinguishing adopters and
non-adopters from each other (Table 10).
Among the variables in this model, conservational technol-
ogy experience has the highest correlation with the audit func-
tion. This means that conservational technology experience
factor is the most important variable distinguishing adopters
and non-adopters groups from each other. Among the vari-
ables in alternative model, knowledge of no-till technologyTable 10 Results from the discriminant analysis of alternative
model variables between adopters and non-adopters.
Predictor
variables
Variables
associated with
the audit function
Mean Sig
Non adopters Adopters
X1 0.168
** 9.38 10.45 0.10
X2 0.188
** 32.97 36.01 0.00
X3 0.392
** 9.58 15.47 0.00
X4 0.090 1.31 2.19 0.03
X5 0.092 0.28 0.39 0.14
X6 0.413** 5.51 8.34 0.00
X7 0.207
** 7.54 9.92 0.00
X8 0.215
** 38.94 44.07 0.00
X9 0.166
** 6.95 8.17 0.00
X10 0.370
** 3.95 7.32 0.00
X11 0.171** 11.94 12.92 0.01
Eigenvalue 0.44 Canonical R 0.55
Wilks’
Lambda
0.69 Sig. 0.0001
X1 = Education level.
X2 = Awareness the beneﬁts of no-till technology.
X3 = Knowledge of no-tillage technology.
X4 = Income.
X5 = Farmer’ estimation of cost of no-tillage technology.
X6 = Conservational technology experience.
X7 = Resource availability.
X8 = Value attributed to the no-tillage technology.
X9 = Interpersonal communication.
X10 = Knowledge of no-tillage technology property.
X11 = Perceived task-technology ﬁt.
** 0.001 level.
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(r= 0.370) are in the second and third degrees of importance
respectively, and value attributed to the no-till technology
(r= 0.215) is in fourth degree of importance. Other vari-
ables correlated relatively moderate to weakness with the audit
function. Comparison between adopters and non-adopters
groups reveals that the difference between the two groups is
statistically signiﬁcant in terms of agricultural experience,
resource availability, conservational technology experience,
awareness of the beneﬁts of no-till technology, knowledge of
no-till technology, income, knowledge of the technology prop-
erty, perceived task-technology ﬁt. Adopters have greater
access to resources and are more aware of the beneﬁts of no-
till technology. Adopters have more knowledge about no-till
technology and earn more income than non-adopters. They
believe that no-till technology needs lower cost than conven-
tional farming. Adopters have more experience in the use of
such technology and similar technologies. This technology is
more valuable to adopters’ farmers. Adopters have more inter-
action and communication with farmers who were aware of
this technology. Adopters were more aware of task property
than non-adopters. Also adopters believe that there is more
relevance between task and the property of this technology.
The accuracy of discriminant analysis function to classify
adopters and non-adopters correctly by correct percent of
grouping index showed that alternative model is able to clas-
sify 77.6% of sample farmers and put them in a real group
(Table 11). This model is able to put 75.6% of no-till adopters
and 79.2% of non-adopters in their groups.
3.2. Comparison of the predictive power of five models
In order to determine the best model to predict no-till
innovation adoption, comparisons were made between models.
As shown in Table 12, canonical correlation coefﬁcients for
models were as follows: diffusion model, 0.412, economic
constraint model, 0.197, learning communication model,
0.418, task technology ﬁt model, 0.389, and ﬁnally for
proposed alternative model is 0.555. Canonical correlation
statistic shows the average correlation between audit scores
and the groups. Canonical correlation coefﬁcient in alternative
model is higher than other models. This suggests that the
relative utility of this model is higher than other models.
Another criterion to identify the model’s ability to classify
groups and comparison of the models is eigenvalue, which
means the sum of squares between groups to sum of squares
within groups. If the difference between groups is greater thanTable 11 Results of grouping adopters and non-adopters
from alternative model.
Predict group membership Number of sample The real group
Non adoption Adoption
20 62 82 Adoption
33.3% 75.6%
80 21 101 Non-adoption
79.2% 26.7%
Correct percent of grouping index = 77.6%.
lternative model to predict adoption of innovations: The case of no-till technol-
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Table 12 The comparison of accuracy of the models to
predict innovations.
The models Canonical
correlation
Eigenvalue Correct percent of
grouping index
Diﬀusion model 0.412 0.205 68.6
Economic
constraint model
0.197 0.039 54.8
Learning
communication
model
0.418 0.212 66.9
Task-technology
ﬁt model
0.389 0.179 65.2
Proposed
alternative model
0.555 0.570 77.6
The case of no-till technology in Iran 9the variation within groups, two groups can be differentiated
more. In other words, if the value of this statistic is more,
the model is more able to predict adopters and non-
adopters. Comparison of this statistic for the models in this
study was as follows: for diffusion model, 0.205, economic
constraint model, 0.039, learning communication model,
0.212, task technology ﬁt model, 0.179 and ﬁnally for alterna-
tive model is 0.570. So eigenvalue in the alternative model is
higher than other models. Alternative model, based on this
statistic, is also better than other models to separate and distin-
guish the two groups. The audit function can be evaluated
based on the accuracy of the correct classiﬁcation groups.
Analysis shows that alternative model is able to classify
77.6% of sample farmers and put them in the real groups,
while diffusion, constraint, learning communication, task tech-
nology models are able respectively to classify 68.6%, 54.8%,
66.9%, 65.2% of sample farmers to put in the real groups. This
ﬁnding represents that alternative model is more accurate than
the other models.
Thus, in total, comparing the ﬁve models shows that
proposed alternative model of this paper is more able to
detect adopters and non-adopters. Tohidiyan Far and
Rezaei-Moghaddam (2013) in research to ﬁnd the most appro-
priate structural determinants of adoption of modern irriga-
tion networks have introduced multidimensional model as
the most appropriate model and have stated that the
multi-dimensional model has a higher ability to classify mod-
ern irrigation networks adopters and non-adopters and do it
with higher accuracy and utility.
4. Conclusion and recommendations
There is necessity for developing countries in development of
agricultural activities to achieve economic growth and social
development. In response to new challenges, changes in the
structure of knowledge to achieve agricultural development
reﬂect the inefﬁciency of traditional agricultural extension
and research approaches. These approaches are no longer
effective to reduce environmental degradation, poverty and
increasing well being. Traditional agricultural research system
using top-down approaches has been associated with missing
links among and between the adopters in the innovation sys-
tem. Therefore, a more comprehensive approach to the analy-
sis of processes of innovation development is needed now.Please cite this article in press as: Samiee, S., Rezaei-Moghaddam, K. The proposed a
ogy in Iran. Journal of the Saudi Society of Agricultural Sciences (2015), http://dx.dAgricultural innovation system approach offers a more com-
prehensive and broader interdisciplinary framework to analyze
innovation process for agricultural development considering
the roles of science and technology adopters and their interac-
tions, emphasizing on wider stakeholder participation, link-
ages and institutional context of innovation and processes.
This study aimed to provide an appropriate model to pre-
dict no-till innovation adoption. The ﬁndings showed that
the proposed alternative model of the paper increases the
explanatory power and forecasters of other models and pro-
vide valuable theoretical framework for research in the ﬁeld
of innovation adoption. Consequently, to increase the percent-
age of no-tillage innovation adoption as an environmental
innovation in addition to personal and economic characteris-
tics of farmers, their knowledge of technology property should
also be considered. Therefore it is recommended to use alterna-
tive model to identify adopters and non-adopters of no-tillage
innovation. The agricultural experts and advocates regarding
the function of the alternative model should employ this model
to increase the probability of no-till adoption and based on it,
take action to promote this innovation.
The above scenarios point to the need for new approaches
that confect reforms in current agricultural development pro-
cesses. If our goal is to serve rural poor farmers, using
bottom-up, farmer led and market driven approaches will be
more compatible to increase farm income and rural
employment.
Based on the results of diffusion of innovation and pro-
posed alternative models, no-till knowledge is one of the most
important factor distinguishing adopters and non-adopters.
Given the low level of non-adopters farmers’ knowledge about
no-till technology, providing information about the necessity
of using this technology and how it works in the form of
classes and workshops in order to expand the use of this inno-
vation are necessary. In this regard, given the impact of inter-
personal communication in the development of the innovation,
application by farmers aware of this innovation could underlie
the increased awareness and its beneﬁts. Results also showed
that according to learning communication and alternative
models, value attributed to the no-till technology has the high-
est association with the audit function. Establishing demon-
stration farms in the area compared to traditional cultivation
and no-tillage system will show more advantages of this
method than traditional methods and make the farmers sure
about the beneﬁts of this kind of planting.
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